Ethanol differentially affects ATP-gated P2X(3) and P2X(4) receptor subtypes expressed in Xenopus oocytes.
P2X receptors are cation-selective, ligand-gated ion channels activated by synaptically released, extracellular adenosine 5'-triphosphate (ATP). ATP-gated currents are inhibited by ethanol when tested in dorsal root ganglion and CA1 neurons. Recently, we reported differences in sensitivity to ethanol inhibition between homomeric P2X(2) and P2X(4) receptors expressed in Xenopus oocytes, which suggested that subunit composition of native P2X receptors determines their ethanol sensitivity. The present study extended the investigation to P2X(3) receptors. The effects of ethanol and zinc ions (Zn(2+)) were tested on homomeric P2X(3) and P2X(4) receptors expressed in Xenopus oocytes using two-electrode voltage clamp. Ethanol potentiated ATP-gated P2X(3) receptor currents in a concentration dependent manner. In contrast, ethanol inhibited P2X(4) receptor function. Ethanol did not directly alter receptor function, nor did it alter the Hill coefficient or maximal ATP response (E(max)) in either P2X(3) or P2X(4) receptors. Ethanol increased the maximal response to Zn(2+) ATP-gated currents in P2X3 receptors which suggests that ethanol and Zn(2+) act on different sites. The differences in ethanol response of P2X(3) and P2X(4) receptors set the stage for future investigations that will use chimeric P2X receptors or other molecular manipulations of P2X structure to investigate the molecular sites and mechanisms of action of ethanol.